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ROBOT CLEANER HAVING FLOOR-DISINFECTING FUNCTION 



REFERENCE TO RELATED APPLICATION 

This application claims priority to Korean Patent Application No. 2003-52449, 
5 filed July 29, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
entirely incorporated herein by reference. 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is related to copending Korean Patent Application Nos. 10- 
10 2003-0013961, filed March 6, 2003; 10-2003-0029242, filed May 9, 2003; 10-2003- 
0043244, filed June 30, 2003; and 10-2003-0052451, filed July 29, 2003, whose 
disclosures are entirely incorporated herein by reference. 

FIELD OF THE INVENTION 
15 The present invention relates to a robot cleaner with a floor-disinfecting 

function, and more particularly, to a robot cleaner capable of simultaneously or 
selectively performing automatic floor cleaning or automatic floor disinfection. 

BACKGROUND OF THE INVENTION 

20 

Generally, a robot cleaner is a self-propelled working machine moving in a logical 
manner to vacuum dust or small litter. The robot cleaner determines a distance to 
obstacles, such as fiimiture, office appliances, walls or the like, provided in a region, 
which has to be cleaned by using sensors. The robot cleaner selectively drives a pair 

25 of motors to prevent a collision or interference with the obstacle, so that it may 
automatically change direction to clean the region. 

Referring to Fig. 1, the robot cleaner includes a body 1, two driven wheels 2 
each provided at both sides of a firont Ipwer portion of the body, two driving wheels 3 
each provided at both sides of a rear lower portion of the body, a pair of motors 5 for 

30 driving the two rear driving wheels 3, and a timing belt 7 for transferring a driving force 
to the fi:ont driven wheels 2. The robot cleaner also includes a suction port 9 provided 
at a front end portion of the body 1 for suction of dust or small litter. The suction port 
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9 is driven by a predetermined driving motor (not shown). 

The robot cleaner constructed as described above, automatically changes a 
traveling direction by selectively driving a pair of motors 5 while operating the suction 
port 9 to clean the region. Since conventional robot cleaners vacuum dust or small 
5 litter on the floor through the suction port 9 while traveling across a cleaning surface, 
the robot cleaner cannot disinfect bacteria or viruses that may exist on the floor. In 
order to disinfect the surface of the floor, a user cleans the floor again with a boiled wet 
dust cloth, which can be cumbersome. Thus, a heretofore unaddressed need exists in 
the industry to address the aforementioned deficiencies and inadequacies. 
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SUMMARY OF THE INVENTION 

Accordingly, the present invention solves the above-mentioned problems occurring in 
the prior art, and, an aspect of the present invention is to provide a robot cleaner capable 
of simultaneously or selectively performing automatic floor cleaning and automatic 
5 floor disinfection. 

In order to accomplish that aspect, a robot cleaner is provided which includes a 
body automatically traveling on a surface to be cleaned. A driving unit for driving a 
plurality of wheels is provided under the body. An obstacle detecting sensor is 
provided to a front of the body for detecting an obstacle positioned ahead of a traveling 

10 direction, and memory for storing position information of the obstacle detected by the 
obstacle detecting sensor. A dust vacuuming and collecting section is installed in the 
body for drawing in dust on a floor. A disinfecting section is installed under a bottom 
portion of the body for disinfecting the floor. A control section for controlling the 
driving unit to traverse the robot cleaner along a given traveling path, and controls the 

15 dust vacuuming and collecting section along with the disinfecting section. The 
disinfecting section may operate simultaneously with or separately from the dust 
vacuuming and collecting section. The disinfecting section includes a disinfection 
lamp, a receptacle chamber formed on a bottom of the body for accommodating the 
disinfection lamp, and a transparent window detachably engaged to the receptacle 

20 chamber through which the disinfection lamp radiates a light on the floor. The 
disinfecting section may be installed to one front portion of the bottom of the body, or 
may be installed between the driving unit and the dust vacuuming and collecting section 
under the bottom of the body. 

In an alternative embodiment, the disinfecting section may be installed to one 

25 rear portion of the bottom of the body, or may be installed to left and right sides of the 
bottom of the body. 

The driving unit may include a pair of motors installed to the body and driven 
by respectively by supplied power sources. A pair of driving wheels is rotated by the 
pair of driving motors. A pair of driven wheel is followed by the pair of driving 
30 wheels and a transmission means drives the driving wheels and the driven wheels. The 
transmission means may be a timing belt. 

Other systems, methods, features, and advantages of the present invention will 

3 
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be or become apparent to one with skill in the art upon examination of the following 
drawings and detailed description. It is intended that all such additional systems, 
methods, features, and advantages be included within this description, be within the 
scope of the present invention, and be protected by the accompanying claims. 
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BRIEF DESCRIPTION OF THE DRAWING FIGURES 

The above and other aspects, features and advantages of the present invention will be 
more apparent with reference to the following drawings. The components in the 
drawings are not necessarily to scale, emphasis instead being placed upon clearly 
5 illustrating the principles of the present invention. Moreover, in the drawings, like 
reference numerals designate corresponding parts throughout the several views. 

FIG. 1 is a drawing of a bottom view illustrating a bottom surface of a 
conventional robot cleaner; 

FIG. 2 is a drawing of a perspective view illustrating a structure of a robot 
10 cleaner with a floor-disinfecting function according to an embodiment of the present 
invention; 

FIG. 3 is a block diagram showing a control of a robot cleaner according to an 
embodiment of the present invention; and 

FIGS. 4A to 4D are drawings of perspective views illustrating robot cleaners 
15 with a floor-disinfecting function according to an embodiment of the present invention. 



116511.00126/35620550vl 



5 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, embodiments of the present invention are described with reference 
to the accompanying drawings. FIG. 2 is a perspective view illustrating a structure of a 
robot cleaner with a floor-disinfecting function according to the present invention, and 
5 FIG. 3 is a block diagram showing a control of a robot cleaner according to the present 
invention. Reference numeral I denotes a front of the robot cleaner. Referring to 
FIGS. 2 and 3, the robot cleaner includes a body 12, a dust vacuuming and collecting 
section 16, a driving unit 20, an upper camera 30, a front camera 32, obstacle-detecting 
sensors 34, a control section 40, a disinfecting section 11, memory 41, and a transmitter 
10 receiver 43. 

The dust vacuuming and collecting section 16 is installed in the body 12 for 
vacuuming and collecting dust on a floor. The dust vacuuming and collecting section 
16 may be constructed in numerous ways. For example, the dust vacuuming and 
collecting section 16 may include a suction motor (not shown), and a dust-collecting 

15 chamber for collecting dust drawn in through a suction port or pipe facing to the floor. 
The driving unit 20 includes two driven wheels 21 provided at both sides of a front 
portion of the body, two driving wheels 22 provided at both sides of a rear portion of the 
body, a pair of motors 24 for driving two rear driving wheels 22, respectively, and a 
transmission means 25 for transferring a driving force to the front driven wheels 21. 

20 The transmission means 25 includes a timing belt, but may include a gear pulley. 

The driving units 20 rotate respectively motors 24 in forward or reverse 
directions per a control signal from the control section 40. A miming direction is 
determined by controlling differently a revolution of the respective motors 24. The 
front camera 32 is located in the body 12 for taking a front image of the body 12 and 

25 outputs that image to the control section 40. The upper camera 30 is located in the 
body for taking a rear image of the body 12 and outputs that image to the control section 
40. In another embodiment, a fish-eye lens (not shown) is applied to the upper camera 
30. The construction of the fish-eye lens is disclosed in Korean Unexamined Patent 
Publication No. 1996-7005245, Korean Unexamined Patent Publication No. 1997- 

30 48669, and Korean Unexamined Patent Publication No. 1994-22112, and is 
commercially available from several lens manufacturers. 

The obstacle detecting sensors 34 are provided around the body at a given 

6 
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interval in such a manner that they can emit a signal outwardly and receive a reflected 
signal. In an alternative embodiment, the obstacle-detecting sensor 34 may be an 
ultrasonic wave sensor which emits ultrasonic waves and receives the reflected 
ultrasonic waves. The obstacle-detecting sensor 34 is used to measure a distance from 
5 the body 12 to an obstacle or wall. 

A traveling distance detecting sensor (not shown) connected to the control 
section 40 may include a revolution detecting sensor (not shovm) for detecting a 
revolution of the driving wheels 22 or the driven wheels 21. For example, the 
revolution-detecting sensor (not shown) may include an encoder for detecting the 

10 revolution of the motor 24. 

FIGS. 4A-4D are perspective views illustrating robot cleaners with a floor- 
disinfecting function according to embodiments of the present invention. The 
disinfecting section 11 will now be described with reference to FIGs. 4A-4D. The 
disinfecting section 11 includes a disinfection lamp 55, a receptacle chamber 57 and a 

15 transparent window 59. The disinfection lamp 55 is a general ultraviolet disinfection 
lamp which is commercially available. Such a lamp disinfects various viruses existing 
on a surface of a floor, the detailed description of which will be omitted herein. 

The receptacle chamber 57 is a space to accommodate the disinfection lamp 55, 
and is formed in a groove shaped on a bottom surface of the robot cleaner 10. The 

20 receptacle chamber 57 may be formed in an elliptical groove shaped to comply with the 
shape of the disinfection lamp 55. The transparent window 59 is detachably engaged 
to the receptacle chamber 57 so that the disinfection lamp 55 radiates a light on the 
surface of the floor. Also, the transparent window protects the disinfection lamp 55 
from protrusions or substances existing on the floor. 

25 The disinfecting section 11 may be installed to a front portion of a bottom 

surface of the body 12 (FIG. 4 A), or may be installed between the driving unit 20 and 
the dust vacuuming and collecting section 16 under the bottom surface of the body 12 
(FIG 4B). The disinfecting section 11 may be installed to a rear portion of a bottom 
surface of the body 12 (FIG. 4C), or may be installed to left and right sides of the 

30 bottom surface of the body 12 , (FIG 4D). In addition, the installed position of the 
disinfecting section 11 may be selected wherever the disinfection lamp 55 can radiate 
the light on the floor. The disinfecting section 11 can operate simultaneously with the 
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operation of the dust vacuuming and collecting section 16, or can operate independently 
of the dust vacuuming and collecting section 16. Also, the memory 41 stores the 
upward image taken by the camera 30, and contributes to the acquisition of position 
information or traveling information (referring to FIG. 3). 
5 The transmitter/receiver 43 transmits data to a peripheral device 80 through a 

transmitter and receiver (not shown) installed in the control section 40, and also 
transmits a signal from the peripheral device 80, which is received by the transmitter 
and receiver (not shown), and transmitted to the control section 40. The peripheral 
device 80 is a wireless relay (not shown) or a remote controller (not shown) to input and 

10 output data. The peripheral device 80 may be a remote controller. The control 
section 40 processes the signal received through the transmitter/receiver 43 to control 
each element of the robot cleaner. Where the body 12 is provided with a key input unit 
(not shown) and a plurality of keys for operating functions of the robot cleaner, the 
control section 40 processes key signals inputted from the key input unit. 

15 The control section 40 controls the driving unit 20 to traverse a working region 

along a traveling pattern. Also, the control section 40 generates an image map on the 
upward region from the image taken by the upper camera 30. Alternatively, if a 
working instruction is wirelessly received from the key input unit or the exterior, it may 
be set to perform the preparation of the image map prior to cleaning work. 

20 After preparing the image map, the control section 40 perceives its position by 

use of the image map. Specifically, if a signal requesting cleaning work is wirelessly 
received by the key input unit or the exterior, the control section 40 perceives the 
present position of the robot cleaner by comparing the stored image map with the 
present image inputted from the upper camera 30, or the upper camera 30 and the front 

25 camera 32, and thus controls the driving unit 20 according to a target traveling path 
from the perceived position. The signal requesting cleaning work includes the 
cleaning work or operational monitoring operation through the cameras 30 and 32. 

When the robot cleaner travels along the target traveling path, the control 
section calculates a traveling error by use of a traveling distance measured by the 

30 encoder and the present position perceived and comparing the stored image map with 
the present image, and compensates the error to allow the driving unit 15 to trace the 
target traveling path. 
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While the robot cleaner 10 travels, the control section 40 simultaneously, or 
selectively, operates the dust vacuuming and collecting section 16 and the disinfecting 
section 11 according to the cleaning signal. 

Accordingly, the disinfection lamp 55 of the disinfecting section 1 1 is supplied 
5 with power from a power supplier (not shown) provided in the body 12. The dust or 
litter existing on the floor is drawn into the body 12 through the suction motor (not 
shown) and the suction pipe, while purified air is discharged therefrom. As a result, 
the robot cleaner simultaneously, or selectively, cleans and disinfects the floor. 

If the user inputs a signal for stopping the operation of the driving unit 20 to the 
10 peripheral device 80, the robot cleaner 10 can simultaneously, or selectively, perform 
the cleaning and disinfecting work for the floor at a standstill in a desired space. After 
the cleaning work or the disinfecting work is completed, if the user inputs the work 
stopping instruction to the robot cleaner through the peripheral device 80, the control 
section 40 of the robot cleaner 10 stops the cleaning and disinfecting work and returns 
15 the robot cleaner 10 to its initial position. 

As described above, the robot cleaner with the disinfecting feature according to 
the present invention can simultaneously or selectively perform the cleaning and 
disinfecting work on the floor while it travels in a given space. While the invention 
has been shown and described with reference to certain embodiments thereof, it will be 
20 understood by those skilled in the art that various changes in form and details may be 
made therein without departing from the spirit and scope of the invention as defined by 
the appended claims. 
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